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Description 

The present invention relates to improvements 
in adjustable chairs. 

Reclinable chairs, adjustable between an up- 
right position in which the seated person can sit 
upright, and a reclined position in which the rear of 
the seat position is lowered and the backrest por- 
tion is tilted backwards to tilt the seated person 
backwardly against the backrest position, can be 
uncomfortable in the reclined position. This is be- 
cause the front edge of the seat portion tends to 
dig into the back of the seated person's knees or 
legs, causing pressure points which reduce the 
circulation of blood in the person's lower legs, 
resulting in discomfort. 

The reclinable chairs disclosed in FR-A- 
2461472 have two support members extending be- 
tween, and pivotally connected to, the chair base 
and the seat portion. These members, with the seat 
portion and the base, form a quadrilateral linkage 
allowing the chair to be reclined. When the chair is 
reclined, both the support members pivot at both 
their ends. The connection of the rearward support 
member to the seat portion lowers to increase the 
rearward inclination of the seat portion. The con- 
nection of the forward support member to the seat 
portion either rises or remains in the same vertical 
plane, depending on the embodiment. Accordingly, 
in the reclinable chairs of FR-A-2461472, the front 
edge of the seat portion either stays at the same 
height as the chair is reclined, or increases in 
height. 

The reclinable chairs disclosed in US-A- 
4502729 do not disclose quadrilateral linkages of 
the type in FR-A-2461472. The forward support 
member is fixed relative to the chair base and 
forms a point of connnection to the seat portion 
which is vertically fixed. The rearward support 
member is pivotally connnected to both the chair 
base and the seat portion. When the chair is re- 
clined, only the point of pivotal connection of the 
rearward member to the seat portion moves verti- 
cally, causing the front edge of the seat portion to 
rise and the rear to lower. 

It is thought that one of the main causes of 
discomfort with reclinable chairs of the type dis- 
closed in FR-A-2461472 and US-A-4S02729, is the 
front edge of the seat portion either remaining at 
the same height, or rising, as the chair is reclined. 

According to the present invention there is 
provided a chair comprising a base, a seat and 
means adjustably mounting the seat on the base, 
the seat comprising a seat portion and a backrest 
portion and the adjustable mounting means com- 
prising a forward support member, a rearward sup- 
port member, and pivotal connection means for 
pivotally connecting each support member to the 



base and to the seat portion for pivotal movement 
relative to the base and the seat portion about 
generally horizontal axes extending transversely of 
the seat portion, the support members forming 

5 opposite sides of a quadrilateral linkage, the other 
sides of which are provided by the base arid seat 
portion, which extends generally between the front 
and rear of the seat portion and which permits 
movement of the seat portion relative to the base 

io between forward and rearward positions, charac- 
terised in that the quadrilateral linkage is arranged 
so that, as the seat portion is moved from its 
forward to its rearward position, the axes of the 
pivotal connection means of both the support mem- 

75 bers to the seat portion move downwardly as well 
as rearward ly, the axis of the pivotal connection 
means of the rearward support member to the seat 
portion moving downwardly by a greater amount 
than the axis of the pivotal connection means of the 

20 forward support member to the seat portion. 

The downward movement of the pivotal con- 
nections of both the support members to the seat 
portion, when the seat portion is moved rearwardly, 
lowers the front edge of the seat portion when the 

25 chair is reclined, so overcoming the problems in- 
herent in the chairs of FR-A-2461472 and US-A- 
4502729. 

The backrest portion may be connected for 
movement with one of the support members so as 

30 to move relative to the seat with movement of the 
seat portion relative to the base. 

The quadrilateral linkage is advantageously ar- 
ranged to cause the angle between the backrest 
portion and the seat portion to decrease as the 

35 seat portion moves from its rearward position to its 
forward position. 

The chair may include stop means for limiting 
movement of the seat portion relative to the base. 
Resilient means for biasing the seat portion to its 

40 forward position may also be provided. The resil- 
ient means may be adjustable to adjust the biasing 
force and may be lockable to lock the chair in any 
desired position. Alternatively, the locking means 
may be provided separately from the biasing 

45 means. 

An embodiment according to the present in- 
vention will now be described, by way of example 
only, with reference to the accompanying drawings, 
in which: 

50 Figure 1 is a diagrammatic side elevation of an 
embodiment of a chair in accordance with the 
present invention, showing the chair in two posi- 
tions; and 

Figure 2 is a diagrammatic front elevation of the 
55 chair of Figure 1, showing the chair in the posi- 
tion shown in solid lines in Figure 1. 
The chair shown in the drawings comprises a 
base 1, a seat 2, comprising a seat portion 3 and a 
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backrest portion 4, and adjustable mounting means 

5 for adjustably mounting the seat 2 on the base 1 
and permitting the seat to move between the posi- 
tions shown in full and broken lines in Figure 1. 

In Rgures 1 and 2, the seat and backrest 
portions 3, 4 are shown diagrammatically and in 
use of the invention may comprise a load bearing 
part, which may be in the form of a frame work or, 
as shown, a shell, which may for example be 
moulded. The load bearing part may be cushioned 
and upholstered. 

As shown, the base 1 comprises an upright 6 
which is supported on the ground by any suitable 
means. As shown, upright 6 is supported by a 
plurality of generally radially extending legs 7 pro- 
vided at their ends with castors or glides 8. Upright 

6 may be rotatable and adjustable in length relative 
to legs 7. Cantilevered from the upper end of 
upright 6 is a pair of fixed support members 9 
between which and the seat portion 3 the adjust- 
able mounting means 5 are connected. It will be 
appreciated that the base 1 may take other con- 
ventional forms. For example, it may comprise four 
legs interconnected by a framework which provides 
one or two fixed support members equivalent to 
members 9. 

The adjustable mounting means 5 comprise 
two support members 10,11, each of which is con- 
nected to the member 9 of the base and to the 
seat portion 3 for pivotal movement relative thereto 
ab out generally horizontal axes 12,13,14 and 15 
which extend transversely of the seat portion 3. 
Support members 10,11 form the opposite sides of 
a quadrilateral linkage of which the other sides are 
provided by base support member 9 and seat 
portion 3 and which, as shown, extends generally 
centrally between the front and rear of the seat 
portion 3. The distances between axes 12 and 13, 
13 and 15, 15 and 14, and 14 and 12 are arranged 
so that seat portion 3 will, as shown in Figure 1, 
move relative to base 1 between a lower rearward 
position, shown in full lines in Figure 1 in which the 
seat portion may be generally rearwardly inclined, 
and a raised forward position, shown in broken 
lines in Figure 1 , in which the seat portion may be 
substantially horizontal or slightly forwardly in- 
clined. 

The back rest portion 4 is advantageously con- 
nected for movement with the rearward support 
member 11 so that it has a fixed orientation relative 
to member 11 and as a consequence pivots rela- 
tive to seat portion 3 as seat portion 3 is moved 
relative to base 1 . The quadrilateral linkage is de- 
signed so that, as seat portion 3 moves from its 
rear ward position to its forward position, the angle 
between the seat portion and the back rest portion 
decreases. When the seat portion is in its forward 
position, the back rest portion may be generally 



vertical. 

As shown, resilient biassing means are pro- 
vided, for biassing the seat portion to its forward 
position and counterbalancing the weight of the 
5 user so that the seat portion will move to its rear- 
ward position under the control of the user and 
specifically by the user repositioning himself in the 
chair. As shown, the resilient biassing means 16 
acts generally between axes 13 and 14 of the 
70 quadrilateral linkage, and is in the form of a "gas 
spring", one end of which is pivotally connected to 
the seat portion 3 in the region of axis 14 and the 
other end of which is pivotally connected to upright 
6 with the line of action of the "gas spring" ap- 
75 proximately passing through axis 13. The gas 
spring may be arranged to provide an adjustable 
bias, for adjustment by the user depending on the 
user's weight, and it may also be provided with a 
manually operable lock so that the user can lock 
20 the seat portion in a required position relative to 
the base. The gas spring 16 incorporates limits on 
its extension and contraction and these provide 
stops for limiting movement of the seat portion 3 
relative to the base. 
25 In the embodiment shown, support members 

10 and 11 are provided at each end with trans- 
versely projecting portions 10a,11a, the ends of 
which have blind bores for receiving stub shafts 
about which the members 10,11 pivot and which 
30 define the axes 12 to 15. At the lower ends of the 
members 10,11, the stub shafts are mounted in 
base members 9 with the members 10,11 extend- 
ing from between the members 9. At their upper 
ends, the stub shafts are mounted in a similar pair 
35 of support members 17 which are fixed to the 
underside of the seat portion 3. 

It will be appreciated that the biassing means 
may take other forms. For example, they may be 
provided by an adjustable torsion spring or bar 
40 incorporated in one or more of the pivot axes 12 to 
15 of the quadrilateral linkage, or a tension or 
compression spring acting between opposed pairs 
of axes of the linkage. Advantageously, the bias- 
sing means are adjustable to permit adjustment to 
45 take account of varying user weights. Additionally, 
stop means for limiting movement of the seat por- 
tion relative to the base may be, as shown, pro- 
vided by the biassing means, or may be provided 
separately. For example, components of the quad- 
50 rilatera! linkage may be brought into abutment in 
the limit positions of the linkage. Additionally, lock- 
ing means, where provided, for locking the seat 
portion in a desired position relative to the base 
portion, may, as shown be incorporated in the 
55 biassing means or may be provided separately, for 
example in the form of a mechanical lock acting on 
one or more of the pivot axes. 

It will be appreciated from the foregoing that 
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numerous modifications may be made to the di- 
mensions of the quadrilateral linkage, in its posi- 
tioning and orientation relative to the base 1 , and in 
relation to the numbers of support members 10,11 
which are used in the linkage. 

In relation to the positioning and orientation of 
the linkage relative to the base 1 , in a modification, 
both of axes 12 and 13 are positioned further to the 
rear of the chair with the members 10,11 extending 
forwardly therefrom to their pivotal connections with 
the seat portion, member 11 being longer than 
member 10. With such a modification, it is not 
possible to connect the back rest portion with one 
of the links 10,11 and it therefore has a fixed 
position relative to the seat portion. 

In relation to the numbers of members 10,11 
provided, it will be appreciated that members 10,11 
may be duplicated and extend to either side of 
single members 9,17. In a further modification, 
member 11 may be replaced by a pair of members 
extending between pivot axes 13 and 15 but each 
shaped to form a loop between these pivot axes 
and which serve as the arm rests of the chair. 

Claims 

1. A chair comprising a base (1), a seat (2) and 
means (5) adjustably mounting the seat on the 
base, the seat comprising a seat portion (3) 
and a backrest portion (4) and the adjustable 
mounting means (5) comprising a forward sup- 
port member (10), a rearward support member 
(11), and pivotal connection means for pivotally 
connecting each support member (10,11) to 
the base (1) and to the seat portion (3) for 
pivotal movement relative to the base and the 
seat portion about generally horizontal axes 
(12,13,14,15) extending transversely of the 
seat portion (3), the support members forming 
opposite sides of a quadrilateral linkage, the 
other sides of which are provided by the base 
(1) and seat portion (3), which extends gen- 
erally between the front and rear of the seat 
portion and which permits movement of the 
seat portion relative to the base between for- 
ward and rearward positions, characterised in 
that the quadrilateral linkage is arranged so 
that, as the seat portion (3) is moved from its 
forward to its rearward position, the axes 
(14,15) of the pivotal connection means of both 
the support members (10,11) to the seat por- 
tion (3) move downwardly as well as rearwar- 
dly, the axis (15) of the pivotal connection 
means of the rearward support member (11) to 
the seat portion (3) moving downwardly by a 
greater amount than the axis (14) of the pivotal 
connection means of the forward support 
member (10) to the seat portion (3). 



2. A chair as claimed in claim 1, wherein the 
backrest portion (4) is connected for move- 
ment with one of the support members (11) so 
as to move relative to the seat portion (3) with 

5 movement of the seat portion relative to the 

base (1). 

3. A chair as claimed in claim 1 or claim 2, 
wherein the quadrilateral linkage is arranged to 

to cause the angle between the backrest portion 

(4) and the seat portion (3) to decrease as the 
seat portion (3) moves from its rearward posi- 
tion to its forward position. 

75 4. A chair as claimed in any one of the preceding 
claims, including stop means for limiting move- 
ment of the seat portion (3) relative to the base 
d). 

20 5. A chair as claimed in any one of the preceding 
claims, including biassing means (16) for bias- 
sing the seat portion to its forward position and 
for permitting the seat portion (3) to move to 
its rearward position in use. 

25 

6. A chair as claimed in claim 5, wherein the 
biassing means (16) act on one of the pivotal 
connection means. 

30 7. A chair as claimed in claim 5 or 6, wherein the 
biassing means (16) act between an opposite 
pair of the pivotal connection means. 

8. A chair as claimed in any one of the preceding 
35 claims, including locking means for fixing the 

seat portion (3) relative to the base (1) in a 
desired position. 

9. A chair as claimed in claim 8, wherein the 
40 locking means are associated with the biassing 

means (16). 

10. A chair as claimed in any of the preceding 
claims, wherein the biassing means (16) com- 

45 prises a member (16) having a variable length 

which is pivotally connected to the seating 
portion (3) in the region of the axis of the 
pivotal connection means of the forward sup- 
port member (10) to the seat portion (3) and to 

so the base (1) in the region of the axis of the 

pivotal connection means of the rearward piv- 
otal support member (1 1) to the base (1). 

11. A chair as claimed in claim 10, wherein the 
55 biassing member (16) includes releasable lock- 
ing means for preventing variation in the length 
thereof. 
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12. A chair as claimed in any of the preceding 
claims, wherein the distance between the axes 
(13,15) of the pivotal connection means of the 
rearward support member (11) is longer than 

the distance between the pivot axes (12,14) of 5 
the pivotal connection means of the forward 
connecting member (10). 

13. A chair as claimed in claim 12, wherein the 
support members (10,11) extend rearwardly 10 
from the pivotal connection means thereof to 

the base (1) towards the pivotal connection 
means thereof to the seat portion (3). 

Revendications /5 

1. Chaise comprenant une base (1), un siege (2) 
et des moyens (5) permettant le montage r£- 
glable du siege sur la base, le siege compre- 
nant une partie formant siege (3) et une partie 20 
formant dossier (4), et les moyens de montage 
reglable (5) comprenant un element de support 
anterieur (10), un element de support poste- 
rieur (11) et des moyens de liaison pivotants 
pour relier en pivotement chaque element de 25 
support (10. 11) a la base (1) et a la partie 
formant siege (3) en vue d'un mouvement de 
pivotement par rapport a la base et a la partie 
formant siege autour d'axes (12, 13, 14, 15) 
geneValement horizontaux qui s'etendent trans- 30 
versalement par rapport a la partie formant 
siege (3), les elements de support formant des 
cotes opposes d'un systeme de liaison quadri- 
lateral dont les autres cotes sont formes par la 
base (1) et par la partie formant siege (3), qui 35 
s'etend generalement entre I'avant et I'arriere 
de la partie formant siege et qui permet un 
mouvement de la partie formant siege par rap- 
port a la base entre des positions anterieure et 
posterieure, caracteVisee en ce que le systeme 40 
de liaison quadrilateral est congu de telle fa- 
gon que, lorsque la partie formant siege (3) est 
deplacee de sa position anterieure dans sa 
position posterieure, les axes (14, 15) du 
moyen de liaison pivotant des deux elements 45 
de support (10, 11) et de la partie formant 
siege (3) se d^placent vers le bas et vers 
rarriere, I'axe (15) du moyen de liaison pivo- 
tant de Pelement de support posterieur (11) et 
de la partie formant siege (3) se dgplacant 50 
vers le bas d'une quantite plus importante que 
I'axe (14) de Tenement de liaison pivotant de 
lament de support anterieur (10) et de la 
partie formant siege (3). 

55 

2. Chaise seion la revendication 1, dans laquelle 
la partie formant dossier (4) est relive en vue 
d'un mouvement a Tun des elements de sup- 



port (11) de fagon a se deplacer par rapport a 
la partie formant siege (3) avec un mouvement 
de la partie formant siege par rapport a la 
base (1 ). 

3. Chaise selon la revendication 1 ou la revendi- 
cation 2, dans laquelle le systeme de liaison 
quadrilateral est congu de fagon que Tangle 
entre la partie formant dossier (4) et la partie 
formant siege (3) diminue lorsque la partie 
formant siege (3) se deplace de sa position 
posterieure dans sa position anterieure. 

4. Chaise selon Tune quelconque des revendica- 
tions precedentes, comprenant des moyens 
d'arret pour limiter le mouvement de la partie 
formant siege (3) par rapport a la base (1). 

5. Chaise selon Tune quelconque des revendica- 
tions precedentes, comprenant des moyens de 
sollicitation prealable (16) pour solliciter au 
prealable la partie formant siege dans sa posi- 
tion anterieure et pour permettre a la partie 
formant siege (3) de se deplacer dans sa posi- 
tion posterieure lors de son utilisation. 

6. Chaise selon la revendication 5, dans laquelle 
les moyens de sollicitation prealable (16) agis- 
sent sur Pun des moyens de liaison pivotants. 

7. Chaise selon la revendication 5 ou 6, dans 
laquelle les moyens de sollicitation prealable 
(16) agissent entre deux moyens de liaison 
pivotants opposes. 

8. Chaise selon Tune quelconque des revendica- 
tions precedentes, comprenant des moyens de 
blocage pour fixer dans une position souhaitee 
la partie formant siege (3) par rapport a la 
base (1). 

9. Chaise selon la revendication 8, dans laquelle 
les moyens de blocage sont associes aux 
moyens de sollicitation prealable (16). 

10. Chaise selon Tune quelconque des revendica- 
tions precedentes, dans laquelle les moyens 
de sollicitation prealable (16) comprennent un 
element (16) de longueur variable qui est relie 
a pivotement a la partie formant siege (3) dans 
la region de I'axe du moyen de liaison pivotant 
de relement de support anterieur (10) et de la 
partie formant siege (3) et a la base (1) dans la 
region de I'axe du moyen de liaison pivotant 
de Teiement de support pivotant posterieur 
(11) et de la base (1). 

11. Chaise selon la revendication 10, dans laquelle 
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rel<§ment de sollicitation prealable (16) com- 
prend des moyens de blocage desserrables 
pour emp§cher sa longueur de varier. 

12. Chaise selon Tune quelconque des revendica- 
tions precedentes, dans laquelle la distance 
entre les axes (13, 15) du moyen de liaison 
pivotant de ['element de support posterieur 
(11) est plus grande que la distance entre les 
axes de pivotement (12, 14) du moyen de 
liaison pivotant de Telement de liaison ante- 
rieur (10). 

13. Chaise selon la revendication 12, dans laquelle 
les elements de support (10, 11) s'etendent a 
Tarriere de leurs moyens de liaison pivotants 
avec la base (1) en direction de leurs moyens 
de liaison pivotants avec la partie formant sie- 
ge (3). 

Pate ntanspru che 

1. Stuhl mit einer Basis (1), einem Sitz (2) und 
einer Einrichtung (5), die den Sitz einstellbar 
an der Basis anbringt, wobei der Sitz einen 
Sitzbereich (3) und einen Lehnenbereich (4) 
aufweist und die einstellbare Anbringeinrich- 
tung (5) ein Vorwartsstutzteil (10), ein Ruck- 
wartsstutzteil (11) und Schwenkverbindungs- 
einrichtungen aufweist, zum schwenkbaren 
Verbinden eines jeden Sttitzteils (10, 11) mit 
der Basis (1) und mit dem Sitzbereich (3) fur 
eine Schwenkwegung bezuglich des Basis- 
und des Sitzbereichs urn allgemein horizontale 
Achsen (12, 13, 14, 15), die sich quer zum 
Sitzbereich (3) erstrecken, wobei das Stutzteil 
gegeniiberliegende Seiten einer Vierseitverbin- 
dung bildet, wobei die anderen Seiten durch 
die Basis (1) und den Sitzbereich (3) gebildet 
werden, der sich im allgemeinen zwischen 
dem vorderen und dem hinteren Sitzbereich 
erstreckt, und der eine Bewegung des Sitzbe- 
reichs bezuglich der Basis zwischen einer vor- 
deren und einer ruckwartigen Stellung erlaubt, 
dadurch gekennzeichnet, dafl die Vierseit- 
verbindung so angeordnet ist, dafi, wenn der 
Sitzbereich (3) von seiner vorderen in seine 
ruckwartige Stellung bewegt wird, die Achsen 
(14 f 15) der Schwenkverbindungseinrichtung 
der beiden Stutzteile (10, 11) zu dem Sitzbe- 
reich (3) sowohl nach unten als auch nach 
ruckwarts sich bewegen, wobei die Achse (15) 
der Schwenkbewegungseinrichtung des ruck- 
wartigen Stutzteils (11) zu dem Sitzbereich (3) 
sich nach unten bewegt um einen grofleren 
Betrag als die Achse (14) der Schwenkverbin- 
dungseinrichtung des vorderen Stutzteils (10) 
zu dem Sitzbereich (3). 



2. Stuhl nach Anspruch 1, wobei der Lehnenbe- 
reich (4) zur Bewegung mit einem der Stutztei- 
le (11) verbunden ist, um sich bezuglich des 
Sitzbereichs (3) zu bewegen unter Bewegung 

5 des Sitzbereichs bezuglich der Basis (1). 

3. Stuhl nach Anspruch 1 oder 2, wobei die Vier- 
seitverbindung derart angeordnet ist, um den 
Winkel zwischen dem Lehnenbereich (4) und 

w dem Sitzbereich (3) zu vermindern, wenn der 

Sitzbereich (3) sich von seiner ruckwartigen 
Stellung in seine Vorwartsstellung bewegt. 

4. Stuhl nach einem der vorhergehenden Anspru- 
15 che, der eine Arretiereinrichtung zum Begren- 

zen der Bewegung des Sitzbereichs (3) bezug- 
lich der Basis (1) umfatft. 

5. Stuhl nach einem der vorhergehenden Anspru- 
20 che, mit einer Beaufschlagungseinrichtung (16) 

zum Drucken des Sitzbereichs in seine vorde- 
re Stellung und um zu Erlauben, da/3 sich der 
Sitzbereich (3) bei Verwendung in seine ruck- 
wartige Stellung bewegt. 

25 

6. Stuhl nach Anspruch 5, wobei die Beaufschla- 
gungseinrichtung (16) auf eine der Schwenk- 
verbindungseinrichtungen wirkt. 

30 7. Stuhl nach Anspruch 5 oder 6, wobei die Be- 
aufschlagungseinrichtung (16) zwischen einem 
gegenuberliegenden Paar der Schwenkbewe-. 
gungseinrichtungen wirkt. 

35 8. Stuhl nach einem der vorhergehenden AnsprG- 
che, mit Sperreinrichtungen zum Festlegen 
des Sitzbereichs (3) bezuglich der Basis (1) in 
einer gewunschten Stellung. 

40 9. Stuhl nach Anspruch 8, wobei die Sperreinrich- 
tungen den Beaufschlagungseinrichtungen (16) 
zugeordnet sind. 

10. Stuhl nach einem der vorhergehenden Ansprti- 
45 che, wobei die Beaufschlagungseinrichtung 

(16) ein eine variierbare Lange aufweisendes 
Teii (16) aufweist, das schwenkbeweglich mit 
dem Sitzbareich (3) im Bereich der Achse der 
Schwenkverbindungseinrichtung des vorderen 
so Stutzteils (10) mit dem Sitzbereich (3) und zu 

der Basis (1) im Bereich der Achse der 
Schwenkbewegungseinrichtung des ruckwarti- 
gen Schwenkstutzteils (11) mit der Basis (1) 
verbunden ist 

55 

11. Stuhl nach Anspruch 10, wobei die Beaufschla- 
gungseinrichtung (16) eine losbare Sperrein- 
richtung aufweist, um deren Langenverande- 
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rung zu verhindern. 

12. Stuhl nach einem der vorhergehenden Anspru- 
che, wobei der Abstand zwischen den Achsen 

(13, 15) der Schwenkverbindungseinrichtungen 5 
des riickwartigen Stutzteils (11) grofler 1st als 
der Abstand zwischen den Schwenkachsen 
(12 t 14) der Schwenkbewegungseinrichtungen 
des vorderen Verbindungsteils (10). 

70 

13. Stuhl nach Anspruch 12, wobei die StUtzteile 
(10, 11) sich von deren Schwenkbewegungs- 
einrichtungen mit der Basis (1 ) nach hinten zu 
deren Schwenkbewegungseinrichtungen mit 
dem Sitzbereich (3) erstrecken. 75 
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